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ABSTRACT

Deetailed mechanisms of the cellular binchemical reactions associated with the toxicity of PMeys have not been elucidated
well =0 far because it 5 difficult to collect a sufficient amount of PM, 5 particles to carry out toxicity assays using cells. A
high-volume PMays particle sampler using the impactor and cyelone technigues has been developed in this study. The 50%
cut-points of the impactor and cyclone for ambient serosels at 1,100 Limin of air flow were 20 pm and 0. 130,18 pm,
respectively. The separation characteristics of the impactor were similar o those of the WINS impactor. The contents. of
EC, which is an aggregatefasglomerate of primary particles with sizes less than 100 nm, in the cyclone particles was
similar to that in the filter panticles. The contents of organic matter and ammonium in the particles collected using the
eyclone system were lower than those in the particles collected using traditional filter sampling. We propose that the high-
volume PM, 5 particle sampler developed in this study can collect a large amoust of aerosol particles in a “powder form™
and can also avoid certain sampling artifacts caused by the adsorption of volatile organie compounds and gaseous
ammonia to particles on the filter media. The sampling device developed in this study allows researchers to collect a

sufficient amount of PMa s particles for cell exposwre studies without the use of filters.

Keywords: Ambient acrosols; Cyclone; Inertial impactor; In vitro bisassay; Partiele form.

INTRODUCTION

Exposure to atmospheric acrosols is a serious concem
for human health (Dockery er al, 1993; Pope er al, 1995;
IARC, 2013). PM, ; (particulate matter that passes through
& size-selective inlet with a 50% efficiency cut-off at an
aerodynamic diameter of 2.5 pm) has been regulated
worldwide over the last ten to twenty years (European
Parliament and of the Council, 2008; Ministry of Erovironment,
Japan, 2009, USEPA, 2013). These regulations have been set
based on numerous epidemiological studies, and many of
which have reported adverse health effects due to PMas.
However, detailed mechanisms of the cellular biochemical
reactions associated with the woxicity of Fhzs have not been
elucidated well so far. The reasons for that are as follows: (1)
PMas consists of thousands of chemical species that need
0 he examined 1o determine their biological effects; {2) A
wide variety of cells may be affected; (3) There are many
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hinassay methods for the examination of the toxicological
effects of PMag; (4) It is difficult w0 solate a sufficient
amaunt of PM, ; particles to carmy out toxicily assays using
cells. This is a eritical limitation in exposure studies. Some
stidies have used aerosol concentrators in order o camy
out exposure studies on laboratory animals (Maciejezyk e
al, 2005). However, while this method is effective for
studies conducted on animals that respire actively, it is not
suitahle for static @ vire cell exposure sudies, such as
feeding particles on a multi-well plate where cells are seeded.
This s because it is uneertain whether the amount of particles
that the cells (which are ofien seeded on plates) are eoposed
to is linearly comelated with the concentration of aerosols
in an exposure chamber. Generally, cell exposure studies for
PM, 5 particles have been conducted using FM collected by
vibrating acrosol-loaded filters {Lichtveld er af., 2005, Ogino
et all, 2004 However, the panticles used for the exposure
study may not be the same &= those present in ambicnt air.
Possible contamiration from the filier matersal should also be
considered. In addition, sample handling to obtain particles
for exposure experiments is highly complicated and time-
consuming. Besides, the amount of particles that are collected
on a filier = often insufficient to perform an exposure studies.
Hence, the development of techniques that allow researchers
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